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HcnonbsoBaHne: b nponaaoACTBe y^janennfl 
KMcnoTHWX ra30B, raKMX KaK cepoeoAopoA w/niiw 
AByoKWCb ymepoAa, H3 raaoo^asHoiJi cMecu 
Cyii^HOCTb; ra3oo6pa3Hyio CMecb. coAep>i(aLi4yio 
cepoBOAOpOA v\lv\m AsyoKucb yrnepoAa, 
noABepraioT o6pa6oTKe BOAHbiM pacTBopoM 
AHMeTk^n3TaHo/iaMi^Ha KOHi^eHTpaL^nvi 40 - 70% 
OrpaeoraHHbiM aoAHbiPi pacisop 

AHMeinnaTaHonaMMHa noABepraioT 
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(57) Abstract: 

FIELD; gas treatment SUBSTANCE: gas 
mixture containing hydrogen sulfide and/or 

carbon dioxide is subjected to treatment 
with 40-70% aqueous dimethylethanolamine 
Exhausted amine solution is further 
regenerated EFFECT: enhanced effrciency of 
process 1 dwg 
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MaoSpeieKne oTHOCurcn k cnoco6y 
yAaneni^n KVicnoTHbix rasoB, raKnx icaK 
cepoBoAopOA nnM/i4 fleyoKMOb yrnepoAa m3 
^a30o6pa3Hoi^ cMecM nyreM a6cop6!4HM 

YAaneHkie cepoaoAopoAa m/hjih ^ByoKHCH 
ymepo/iia yisnneTCR naaectHoPi npoGjieMofi b 
npoMbtmneHHOCTM, KOTopan eii\B He Haiiina 
oGocHoaakHoro OKOHownHecKoro « 
9c|)c})ein-waHoro peiueHMfl Ero aosMOMCHbie 
npuMeHeHWfl MHorom/icneHHbt. rnaBHbiM. ho He 
eAMHCTBeHHbiM npuwepoM flsnnercfi o6pa6oTKa 
npHpoAHoro rasa fleyoKi^cb ymepoAa «fiJi«eTCfi 

MHepTHbiM KOMnOHeMTOM TaKOfO fasa, KOTOpb)^^ 

MO)KeT 6b)Tb yAaneH m raaa no cya^ecTBy 
BnnoTb AO npeAenax, Koiopbiii Haiiaraercfl 
Tpe6yeMoPi TenfiOTBOpHOCTbfo v\ WHAeKCOM 
Wobbe Ha^ajibNas aarpysKa rasa MO>KeT 
coAep>KaTb Bnnoib ao HecKonbKMX ascrtkob 
npai4eHT0B (no oO-bewy) myomcvi ymepoAa. 
nocne o6pa6oTKK ero coAepJKaHne cocTaenHeT 
OT 1 AO 3% 

YAaneH^e cepoBOAopoAa aoji^kho Obitb 
o^eHb TinarenbHbiM, 4To6bs rapaHTupoBaTb 
norpeenTenio oicyTCTBue b raae TOKCMHHbix m 
arpeccMBHbix KOMnc^eHTos. Ha^anbHasi 
3arpy3Ka mmr coAep>KaTb snnoTb ao 
HBCKOJibKiiX npoueHTOB (no o0beMy) 
cepoBOAOF>oAa, raa nocne oCipa6oTKVi ao^^kbh 
coAep>KaTb ne 6onee ^eM 1 3 ppm 
cepOBOAopoAa 

HcnofibaoBaHi^e aecopBi^noNHbix cnocoGoB 
{ct)i^3MMecKMX mv\ xi^MnnecKHX) xopoujo 
H3BecTH0 8 o^nacTM yAaneHMfi KMCJioiNbix 
raaoB. laKi^x KaK AByoKi4Cb ymepoAa m 
cepoBOAopoA. ^3 ra3oo6pa3Hbix CMeceP^ flnyi 
npocTOTbi ofiMcaHviH cnoco6bi ussecTHbie b 
jimepaType, Moryr Gbiib KnaccMc|Di^i^MpoBaHbi 
comacHQ Ttiny ncnonbsyeivioro pacrrBopvuenfi 

al OpraHMMBcra/se coeAViHeHwsi paanwHHbix 
TwnoB, raKMX KaK cniipTbi, aMWAbi. naicTaMbi, 
nonvimMKo/?M. nonMa^wpbt tA tu 3m rviny 
pacnrBopHTertfl Mcnonbayrorcn s ochobhom TorAa- 
KoPAa napuwa/ibHoe AaBXieHwe KidcjioiHoro rasa 

BblCOKOe. 

b/ BoAHbie pacTBopbi nepBHHHbix ]a 
BTOpMWHbix awMHOB, mmx KaK M9A mi^ flSA 
3tot Tm pacTBDpnienfl Mcnojibayercn lorAa. 
KOfAa napi^najibHoe AaeneHMe Ki^cnoTHoro rasa 
HM3Koe ^ Aon>KHbi yAOBnetsopFiTbcn OMenb 
wecTKwe cnei4H$MKaLJiwvi 

c/ BoAHbie pacTBopbi u^ejioMHbix 
KapSOHaiOB. BD3M0KH0 aKT^BupoBaHHbia 
aeu4ecTBaMvi, raKHMw kbk awnHbi, Gopaibi. 
aMMHOKMcnoTbi M T n 3tot tmh pacTBopmenfi 
oSbiMHo Mcnonbsyercfl aha yAaneHUH eonbiunx 

KODMHeCTB KMCHOTHOrO fasa npM BblCOKOM 

napt^nanbHOM fs^snenm Oco6eHHO 
MMtepecHye peaynbiaTbi Moryr GbiTb nonyMeHbn 
ecnii rame npMcyrcTBytoT aKrHBaTopbt 

RpoMbiiiineHHbie npoi^eccbi yAanen^y? 
KMcnoTHbix ra30B nyieM a6Gop6i\vin 
xapaicrepi43yfoTCFi b ochobhom AByMfl 
sHaHeHKRMn, onpeAenjieMbfMM KaK 
KannTaxioBnoTOHi^fl m TeKyii^ne pacxoAbi na 
eAViHMi4y yAanf^eMoro KwcnoTHoro raaa 
KamTanoBno)K.eum b ochobhom 
nponopLiMOHajibHbi paswepy a6cop6mnoHHoPi m 
pereHepai4vioHHoPi kojiohh, BKjiioMaf! 
noAorpesaTenb v\ KOHAeHcarop. \a OTcioAa 
KOfiMMecTBy pacTBopkirejiH. KoTopoe 
HcnonbayeTcw TeKyiAne pacxoAbi b ochobhom 
nponopm/ionanbNbi KonnMecrsy lenna, 
Tpe6yeM0My aha pereHepai4MM pacTBopnTeiiR 
Om rame Bbtuje. new SoJibiuee KonwHecTBo 
pacTBOpmenfi pacxoAyercR, tk 5onbujee 
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KOHMMecTBo 3Hepmn noTpe^fiJieTCfl py\^ ero 
nepeKa4KM 

PacTBOpHtenn runs a/ xapaKrepHsyioTCF) 
Hi^3Ki^MM TeKyii^i^MM pacxoAaMi^ Ha epy\m[\Y 
yAanfiBMoro KUcnoTHoro rasa, ho ra^ace 
xapaKTepi^ay^oTCfl BbicoKi^Mw 
KanwTanoB/io)KeHMflMH b ocoSeHHOCTM npn 
Hi^GKOM napij(wafibH0M mmenm, t k KHcnoiHaJi 
3arpy3Ka HeabicoKan 

PacTBopviTenn Tiina bf xapaKrepnayioTCR 
BbicoKMMVi TeKyiiiMMM pacxoAaMH, T.K Ha craAVi^ 
B6cop^[\m om npMBOAFiT k o6pa30BaHHio 
KapSaMaroB a npMcyrcTBMM m)/omm yrnepoAa 
06paTHan peaKi^i^H. npoaoAMMafj b 
perenepaiii^oHHoPi KonoHHe. necoMHeHHo 

9HA0TepMM4Ha M OTCfOAB CTOMMOCTb BbllUe 

PacTBopwienn Twna cl xapaKrepnayioTCFi 
6onee hs/I3K«mw leKyu^nMH pacxoAawn. Mew Twna 
bf, T.K OHM npt^B0A?^T K oSpasoBaHMio 
6nKap6oHaTOB, cneAoaaienbHO. Tpe6yeTCH 
peaKL^Hfl paanowenki?!, KoropaR Menee 
sHAorepiMWMHa. m orcioAa cronMOCTb nme, new 
AHH xapdaMaTOB OAHaKo pacTBopviTenn tuna d 
xapaKTepnayioTcn OTHOCMTenbHO bucokkm 
KannTanoBfioKeHM8M, tk hx BblHy^KAeHbl 
ncnonbaoBatb B OTHOCurenbHO huskoCI 
KOHU^eHTpaiiKii An^ npeAorapaiAeHM^) 
KoppoanoHHbix BBneHnC!! mv\ ajibTepHaiMBHo 
ticnonbsosaTb MaiepManbi sbicoKoro KaMecTsa. 

jierMpoBaHHyio cianb. Koiopbte npi^BOAnr k 
nosbiiiieHWio leKyiAi^x pacxoAOB MoKHo raiOKe 
noKaaaib. hto pacTBopurenn TVina bf Moryr 
Tsme npviBOAWTb k tom >Ke npo6neMaM. 
HosToMy pacTBDpbi MONOOTaHonaMUHa (M3A) 
AWDTaHonaM^na {fl3A) ncnonbsyioTCR KaK 15 25 
Bee -Hbie, HToGbi npBAOTBpaTviTb cepbeanyio 

KOppOSVliO M3-3a SbtCOKOPi KOHL^eHTpai^ilM 

cooTB6TCTByioL^ero KapSawara. cneAOBarenbHo, 
xapaKiepwayjoTCfi 6onee sbicoKHMn 
KanviTajioBno>KeHi^flMii 

MsBecTen cnoco5 yAaneHun KucnoTHbix 
raaoB, laKMX xaK cepoBOAopoA m/mhh AsyoKucb 
ymepOAa. na raaooSpaaHoPi cwecM. 
BKHioMaioiAkiii^ a6cop6L4ti(o KMcnoTHbix raaoB 
pacTBopMieneM boahow cMecbio. coAep?KaiJ4eii 
AMMeTunaTaHonaMMH. m nocneAyiou^yKD 
perenepaMHio ncnonbaoBanHoro pacraopwrenw 

Gbino o6Hapyj^(eHO, hto HeAocTaTKn 
cnoco6oB. mBBCTHhix B nviTeparype, Moryr 5biTb 
npeoAoneHbi. ecfin Mcnonbaosaib b KanecTse 
pacTBOpMTenH BOANbiC^ pacTsop 
AHMfiTiinsTaHonaMMHa cooTBercTByioLuseii 

K0HI4eHTpaLl,HH 

HacToniAee w3o5peTeHne npoAnaraeT 
cnoco6 ATifi yAaneHU?! KwcnoTHbix raaoB. raKnx 
KaK cepoAOSopoA vilv\n\A AByoKwcb ymepoAa. m 
raaoo^paaHbix cMecePi. aKnio^-taioLAMii b 
OCHOBHOM aecopGi^Mio KMcnoTHbix raaoB 
pacTBopi/STeneM v\ perenepauwio 

ncnoJibaoBaHHoro pacTBOpnTejin nyreM 
AecopSiiMM McnojibayeMbii^ pacTBopurenb 
npeAcraBJiReT co6om BOAHyio cwecb 
AMMeTMnaraNonaMUNa (flMDA) c 

K0HqeHTpa!4Mef^ AMMeTnn3TaHonaM!/?Ha ot 410 
AO 70% no secy, npeAnoMTurenbHO ot 40 ao 
55% 

3to coeAWMBHUB npMBOAi^T K oOpaaoeaHHio 
6MKap6aHaTOB vim Sucyjibctjara, ecnn 
npwcyTCTayeT cepoBOAopoA, n AaeT 

B03M0>KH0CTb MCnOJlb30BaTb BblCOKWe 

KOHLieHipauUM BOAHoro pacTBopa Sea 
npo6neMbi Koppoann m noAaMM, A3«<e npvt 
oTHocwTenbHo HI13K0M napi^wajibHOM AaaneHi^n, 
AayoKMCii ymepoAa 

CneAyeT mme orweTHTb. mto croHMocTb 
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pereHepai^MM 5Micap6oHaTa HesbicoKan 

CnOCO^OM M306peTeHMJ1 M0>KH0 OHMlMaTb 

raaooSpasHbie rasbi. b Koropbix co/:^ep>KaMne 
Ki^cnoTNQro raaa b mcxoahom aarpysKe 
cociaBJi^ieT or 1 ao 90% no o6-bQMy, ho 
oco6eHHo OH npMMeHReTCfl ana raKvix CMecefl. 
KOTopbie coAep>KaT ox 3 ao 60% no o6"beMy 

rio 9T0My cnocoGy nonyHaioT coAepjKaMne 
AByoKMCM ymepoAa b aepXHeivi noroKe Ma 
a6cop6i^MOHHot^ KonoHRbi OT Q.6 AO 5% no 
o5teMy 

Cxewia npMMeHeMM« cncx>D6a comacHO 
i^3o6peTeHMK3 onucbmaeTcw nme npn noMou^n 
npwiviepa co cx;wnKati hb Mepie^, ho He 
orpaHMMMBaeicfl mm 

Faa, KOTopbiC^ noABepraeicR o6pa6oTKe, 
noAaercji no nmm 1 b a6cop68p 2, b KOTopuw 
a6cop6i^MOHHb^Pi pacTBop noAaercfi nonnHMM 3 
OGpaOoiaHHbii^ raa sbixoAur no nmm 4 
Hcnonb30BaHHyti pacieop Bbirpymaerc^ m 
mmei^ Macin 5 w nocne cK?iTV!fl AaBJienuR 8 
Knanane 6 m noAorpesa B Tennoo6MeHHMKe 7 
noAaercn b pereKepaMHOHHyK) KonoHHy B 

Hepea hmjkhwks Mactb KonoHHbi 8. Koiopan 
cHa6)KeHa noAorpeaaTejieM 9. 

pereHepvipoBaHHUi;^ paciEop 10 noAaeicR 
HacocoM 1 1 8 a6cop6ep 2 nocne oxiia}icAeMiifl 3 
TBnnoo6MeHHWKax 7 m 12 

KMcnoTHWB rasbi 13, noKMAa^ KOiioHHy 8. 
oxna>KAafotca a annapaie 14 m pBZ^em\OTC^ b 
KonoHHe ^5 Ha >KHAKHi^ nap 16 
(peL^upKyjinpyeicn nacocoM 17) m KvicjioTHbit^ 
raa 18, KoiopbiM b KOHL^e kohl^os yAaiinercq 

faa ki nap m eepxnei^ HacTw a6cop5epa 2 n 
KonoHHbi 8 cooTBeTcrBeHHo Moryr 6h\Tb 

npOMblTbl HeSOJlbUJMM KOnkiHeCTBOM BOAbl. 

4To6bi npeAOTBpariiTb Jiio6yro norepio 
pacTBopwienfl e raaooSpasHOM ebixoAniMfiM 
noToKe 

AScopSqWDHHayi KOJioHHa MOKer 6biTb 
oeecneMena AononHmeribHbiM npoMOMcyTOSHbiM 
jeimoodmmmoM, ecnn Heo5xoAMM crpornPI 
TeMnepaTypHwii KOHTpo/ib 

BoAHbte nmm aha yAaneHUfi awviHa m 
AononHMTaiibHbiP^ TerniooSMeHHUK hb noKaaaHW 
Ha Meptewe 

Hn>Ke npt^BOAeHbi rrpuMepbi oamh na 
KOTOpbix cpaBHi^renbHbiCi, Ann nymuePi 
mniourpa\Xm n3o6peTeHMR 

flpi^wep 1 

GnocoS ocyLqecTanneicfl a KonoHHe. 
coAep>i<aiMeR 44 AByxKonnaHKOBbie raperiKM 
AviaMeipoM 6 J cm, npn aroM I/icnoJ^b3y^OT 50 
BSC CMecM AMMeTunsTaHOJiaMMNa (AM3A) ^ 
BOAbi noAasaeMbifl npupoAHbiK raa (N m^/h) 
C0Aep>KMT 20% AByoKMCM yrnepoAa n noAaercR 
npn 70 KvfcM^ rioAaepwcwaaQTCfl 70°C b HMMCHei?i 
HacTM n 50 °G Ha aepxnet^ TaperiKe 



06pa6oTaHHbiPi raa MMeer ocTaroMHoe 
cDAep>KaHMe AsyaKPicM ymepoA^ 1% npn noTOKe 
pacTBopmenfi 3.5 Kr/n 
npi^Mep 2 

Cnoco6 ocyiAecTBJiJ^Jor. McnoribayR ry ;Ke 
^ cawyjo yciaHOBKy m tot )Ke caMbiPi 
reMneparypHbm ypoeeHb, kbk onwcaHo s 
npMMepe 1, c roC't }ice cawoPi raaooGpasHoi?! 
aarpysKoi^ (pacxoA- cocTaa. AasneHwe), aa 
McuntoHeHiieM Toro. mo b KaMecTBe 
pacTBOpurena wcnonbayior cwecb flM3A/B0Aa 
npM cooTHOiueHHM 40/60% no secy 

oepaeoTaHHbiC^ raa viMeeT ocraroMHoe 
coABpJKanne AByoKvicM ymepoAa 1% no o^TaeMy 
npn noroice pacTBopnTejia 4,3B Kr/4 

npMMep 3 

fS Cnoco6 ocyLuecTBJiRioT. i^cnonbsya ry >Ke 
CBMyjo yciaHOBKy tot >Ke cawbiii 

TewnepaiypHbifi ypoaenb. mo v) b npuMepe 1 , c 
TOM Me cawoPi raaooSpasNoi^ sarpyaKow (pacxoA, 
cocraB. Aas^e^i^e), aa ncKHfOHeHneM Toro, mto 

B KaMeCTBB paCTBOpi4TenR MCnOJlbayHDT CM8Cb 

^ flM3A/B0Aa npH cooTHomeHMH 70/30% no secy 

06pa6oTaHHbivi raa i^Meer ocTaroMHoe 
coAepwaHMe myomc}A ymepoAa 1% no o6-beMy 
npw noTOne pacTBopnTen« 2,5 KrN 

npMMep 4 cpaBHMxenbHbjfi 

OnepupyfOT Toi^ >Ke noAaMePi npM row «(e 
TBMnepaType ki AaaneHMM b lof^ Mce caMofI 
KoJioHMe, HO iicnonbayjoT noroK pacTBopjirejiR, 
C0A6p>Kau4!/5i4 paoTBop Avi3TaHonaMHHa (fl3A) 
(25 Mac ) B BOAe, Tpe6yeTcR cKopocTb noroKa 
7 Kr/M Aiif^ nonyMennyi raaa, coABpraujiero 1% 
AsyoKMCM ymepoAa 

HurAe He Sbinn CAenaHbi npyjMbis 
nawepennfl TenjioBoro pacxoAa b 
persHepaL^MOHHot^ KonoHHB {coAep>Kay4efi 44 
AByxKonnaMKOSbie Tape/iKW A^aMBTpoM 5,1 cm, 
AaBJienne b BBpxHBPI qacTW 1,2 Kr/cM^. 
35 TBMfiepaTypa hvdkhbm Macrw 120^0 OAHaxo 
6buio noACHMTano, hto npM wanonb3oaaHiiw fl3A 
norpe^JiyiaTcf? na 30% Gojibiue Tenna. ^ew b 
cnyMae flM3A 

HcnonbaoBaHVie f!3A, cneAOBaTenbHo. 
anaHHTejibHO noBbiiyaei kbk 

KannTafiosno)i<eHnsi. tbk h TeKymvie pacxoAbr 
na-aa Sonbiuvix sHepreiimecKvix pacxoAOB npn 
MaHMnyjiwpoBaHMM pacTBopiiTenfi 

0opMyna moGpeienm: 

Cnoco6 yAajiBHUP KvicnoTHbix raaos, TaKMx 
45 KaK ceposoAopoA H/nn^ AByoKMCb ymepoAa na 
raaooOpaanoPi cmbcm, BKnioMaioii^nPi a6cop6qiiio 
m m raaooSpaanoP^ CMecu BOAHbiM pacTBopoM 
AMweTunsTaHonaMMHa « nocjieAyioiuiyio 
pereHepaL4HJ0 OTpaGoTaHHoro BOAHoro paciBopa 
AMMBTHnsTaHonaMMHa. oTnma\oii\v\^c9\ Tew. hto 
BOAHbiR pacTBop AHMBTMnsraHOfiaMMHa Oepyi 
KOHi^eHTpaHHew 40 70% 



55 



60 



